We provide characterization and stability results for the stationary equilibria of a competitive infinite-horizon model that incorporates the nutritional requirements of physical labor. We find that for many aggregate land stocks, there is a large continuum of stationary equilibrium unemployment rates. Since unemployment can be seen to stem from inequality in the initial distribution of land ownership, we suggest that certain land reforms can reduce unemployment.
Introduction
We study the stationary equilibria of a competitive infinite-horizon model that incorporates the nutritional requirements of physical labor. Key parameters are the aggregate land stock and the initial distribution of land ownership.
For many aggregate land stocks, we find a large continuum of stationary equilibria. In certain equilibria, all persons are employed and well nourished. Yet in other equilibria from the same aggregate land stock, many persons are unemployed because they cannot meet the nutritional requirements of work. This result shows that unemployment and undernourishment can exist in spite of competitive dynamic markets and ample aggregate resources.
We also find that the root cause of unemployment and undernourishment is inequality in the initial distribution of land ownership. This suggests that land reform (in the sense of reducing the inequality of the initial land distribution) is an efficacious means of eradicating unemployment and undernourishment. Because increased employment raises aggregate output, this result directly contradicts the routinely cited equity-efficiency trade-off.
D. Ray and P.A. Streufert
This paper grows out of the static efficiency-wage literature (Leibenstein (1957) , Mivrlees (1975) , Stiglitz (1976) , Bliss and Stern (1978a, 1978b) , Dasgupta and Ray (1986, 1987) ). Ours is the first competitive infinite-horizon model to incorporate the fact that work requires adequate nourishment (Guha (1987) and Gupta (1987) consider two-period models). In particular, we study each person's dynamic choice of body weight and land ownership in response to competitive prices. This rich model allows us to consider several issues that have not been previously addressed.
First, the nutritional requirement of work is inherently dynamic. The fundamental nonconvexity arises because labor requires a considerable body weight, and because most food intake is expended in maintaining body weight. The static efficiency-wage literature simply assumes body weight is constant, and then combines the above facts to derive a nonconvexity in the relationship between food intake and labor capacity (see Bliss and Stern (1978b) , pp. 381-382). We do not assume constant body weight, but rather permit it to vary over time in response to a person's consumption and activity history. Thus we accommodate for the first time the dynamic nature of the fundamental nutritional assumptions.
Second, note that in Dasgupta and Ray's (1986, 1987 ) static general equilibrium model, unemployment and undernourishment stem from inequality in the exogenous distribution of rental income from land ownership. We ask how that inequality in the distribution of land ownership will evolve over time. This question about agrarian structure is important in its own right. It is also important because Dasgupta and Ray's entire analysis would be crippled if the land distributions yielding unemployment could not be supported in stationary equilibrium. The answer is far from obvious. Unemployed persons, relative to employed persons, place a higher premium on increased land ownership because additional land not only earns the market rental rate, but also provides via this rental income the key to nourishment and employment. Since their return to land ownership is higher, it would seem that inequality would decrease over time. On the other hand, poor persons can sell land to buy food for the purpose of increasing their body weight and thereby securing employment. Wealthy persons can buy land without jeopardizing their ability to work. These observations would suggest that inequality will increase over time. It turns out that stationary equilibria with unemployment are among the many possibilities.
Third, we consider the stability of stationary equilibria to changes in the initial land distribution. We find that stationary equilibria are stable to small changes, and that large changes can greatly affect the unemployment rate. This is good news in the sense that our analysis is robust to small changes in the model's parameters. However, it is bad news in the sense that the real problems of unemployment and undernourishment can be robust to small land reforms. This stability analysis frames two important open questions. First, how drastic must a land reform be to jolt an economy out of a bad equilibrium? Second, how can a land reform be implemented, not in the narrow sense of a change in the initial land distribution (as we consider here), but in the more important sense of an ongoing policy such as progressive capital taxation?
